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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cutting a semiconductor substrate capable of efficiently 
cutting a semiconductor substrate, along with a die bond 
resin layer, on which a sheet is pasted with the die bond 
resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 
1 3 is formed inside a silicon wafer 1 1 by generating 
multiphoton absorption. Then an adhesive sheet 20 
pasted on the silicon wafer 1 1 is expanded. Thus, the 
silicon wafer 1 1 is precisely cut into semiconductor 
chips 25 along the planned cut 9. Since cut surfaces 25a ^ 
and 25a f facing each other, of adjoining semiconductor 
chips 25 and 24 come apart from each other from a 
tightly contacted state, a die bond resin layer 23 is also 
cut along the planned cut 9. Thus, the silicon wafer 1 1 
iand the die bond resin layer 23 are cut more efficiently ^q. 
than by cutting them with a blade not to cut a base 
material 21. 
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1 5frh<7>'r-?, mm^-fim&i 2 5frhcowm 
«ffligpi 02. a^ffl^i 1 7&ixx7"-p-$(jfflias 

1 1 5 £fMffl!-t h Z k tz£ K) . P-ifjDX^S 100^ 

:?jL-.y hi; tTjgtig-rs. 

[0044] iy_h<0 i a (Cfltj££*7.*:P-if jDXilg 1 

0 oizx hmmfgmnmfc^mz-o^x . m9Rvm 

lo^mLxmrn-th. 11011 

0 0 iz£hwm^^<nwfcmm*m*%tz>tz#>cr>7u 

-1-r-YX'hZ>. 

[0045] ^mw&mi o*jsiimtt£ia^L&vvfr 
y&6%.itmiz±K>m%.-t&. zomsmmzm^x . 

cop-if^Lj-^-rsp-if^jisi 0 1 £insrr& 
(sioi). gg^T. ^«c*«i«m$^ais-r 

t. ^«#s«i^z«i^co^«ja$-^-rs (si 
03) . ztiiz. u-^ytLcvMfoHPZ^mftmfai 
<nftmz{3.m.zitz>tz#>t,z. mgw.w&\<r>$m3i l z®. 
w-th p-if^L^mT^p zmmt Ltz^mfrmi 1 

<t)Z m%fo<7)&M&X'h h . c: o^»*«i^:*$iJfflia5 1 

21t,ZX?iZtl&> 

[0046] *mfamm &p-ifjnx^a 1 0 o^t 

^Iffi^*^$ii:-C^**« 1 ^ BSB^-r^ ( S 1 0 
5) . BSBj§$ft/»-IOTi^£:M ^5^-^tf#^*S«l 
^*®3^tSm^l 2 1 vSitS. «BfrP^5 
-< y 5Ji. 1 £WBrr^ WScolSSJST'J) 

4. »^*^1 2 HZ J: *)m®.Ztifz»®7 ! -?lim® 

"r-ftm&i 2 5(cit4»ii-s». ;«f-^ci^ 

v^Ta^-^^lM^l 2 5(i««ffl^j!Sl 1 7C0^ 

itc7)M£Mm 3 ic-cia-r § i ^ tern,*?- ? turn* 

h (SI 07) „ 

[0047] ^CO^x-^tiX^-^JffllSB 1 1 5£ 
^^>ttSo Xx-P'MPSPl 1 5 {2. -KOSuSx-^S: 
iCUZttXf-yl 1 3$:Z|ft73(^^l!)S-^-2» 

(S109). ZtllZi. *) . S«ffl3taSl 1 7cO^Ii* 
^)MA^#:SS 1 ^iB3 Cfiltl. . Srfc. JiM 
-f-^«!3gf51 2 5li««r-:y-K«-?UT. WBr^^ 

5^y5 ^#tf^#ss 1 comm 3 <7)fck.w&f-? 
zmtth . zcr)fckw& ; f-9\$±w®mu 1 2 7 & 

^"LT^E— ^ 1 2 9{Z^hiX. ZtllzX*)^-? 12 9 
lz®m^fey4>5Wi£<r>&XW&tfm?f^t\Z>. 
[0048] ±W®mW> 127 iZte^frXr- 77S 1 0 
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3 TifeJgS*Lfc»»*f- 9 ffXJl $ tlX fc 9 . ^iOi 
yw»*l 1 Sli^^lif-^CI^^^ -if 

dxf-x 113 iz£ v^mfcmm i * zwrmztm 

(Sill). 

[0049] ttwc. T3KjSl 0 \frt>U~ FltL 
!f3fcLfc^tt«8U£)flB3<OflJ 

i*ifi i ortsstciiM ix $ntffiaiHtttt 

^^SCfioioCXiXf-y'l 0 9^YiXf 

-^*i i lt&mz-tx. wm^fe^j >5£.®o £o 
34a»r : Fffi»* j mi«cs«i ^>«»fc:»«r4 (sn 

3) . 

[oo 50] fcLt£J:9. -mrssaii OOfcJ:* 

«BrPffiaJO»J«3WftT t . 1 <DP«i«fcH»»r 

[ o o 5 1 ] & ¥*hc*«<o«k 

[00 52] 4"f . 011 (a) iZ^TXolZ. 
#s'-]*2 0«:AS l 5fl+}-4. iO«i*^-h2 0«i. W 

$ i o oumnm.cr>mm2 i £^ru zcomt2 i±iz 

tt. «ffiR*nnaK<ouv«-fla»|JMi2 2**KftS>*iT 

>r-f yrmmmmt Lxmm-t & x> mmm 2 

3tfmft>tiX^&. y'J3^iAi l<7)*ffi 

LxmtfListvtz®&m=m*mfct& . 

[00 53] i^T. Hll (b) K^jrT J: 3 flU. 
tfia^)i/-f fluids 100 Srfflwc y'jny^xA 
1 l<OP«i«fcU63fcjft*-&*>*-C*ia3«A»^P— Wfcfc 

s«-c*sii»»!yi»wi 3 z&f&L. zmmxmm 

® 1 3 "Cfc oTflJBrf Jg»9 zmm-h . iOflJBrfffi 

*ffi3 C7 h y «y 7 xmzWM^ixfzWk<7)mm=F<r> 
fflZM&XolzmiiiZix. •r*U;:J;'3, «JBrf^9ti 

[0054] «JBrWg«9tf5»jS«. 0 1 2 ( a ) fcift 
fidt, ^-M£5g¥K3 0fc«fcoT, fiify-b2 



b2 0£&3S$-it.g>„ C<7)^*^-h2 0OXdfXVN'y 
Ktint^ «iff^5£3& 9 £fi£ t LT«S *H4^Wt 

•?xai i*qtfiBR : P»fcl»flLR<flJBfSft.. tSISR^ 
[0055] 4fc. z<r>ti. m v )^o^m^-yy2 

5. 2 50*fl»J-r&flJBff®2 5a. 2 5ali. H&toli® 
» Lfctffcfc* 9 -. F 2 0 OfiSRtcff r>T«B 

LT<^<<r fcfc&S i/'J3y)xVM lntyffib 

r>f sJfy H«flgJi2 3 «,W»rP«»9t:»oTflWr$*i. 

[0056] Srfc. ^-hffl3R*»3 Ott. «JHrR£« 
9^KJ/y3i"?xAl liTOftl-^f-y 

WBMS&90JE&&&. ^-Mti3R*S3 03&<Ktt 
feixfcfl6<7)Xx-^±tc«SSI#Stc J: ^XMm2ti2> . 
[0057] I- 2 005-Xdf-X/s*> H^T1*, 0 

12(b) iZTji-fJ: o {C. tt«S^- b 2 0 tSffifiB*^ 
^haSrMltt. UV@-fL®flg«2 2£?g"ffc$-l£!>. - 

*it «fc 9 . u vm&mm 2 2tyj#y vmmm 2 3 
matn. ftmis-Y2 o<n^**>*>Ymtimizinr,x 

[0058] m^X. mi3 (a) JC^-tidC t°-y 
7-2 5^)lI^b'-yi7T-yTLTVK„ ^ ^ 

y mmm 2 3 {±4^*^- -y r 2 5 1 mm^miztm 
zttxti 9 . m *y vmmm 2 3 1 uv«flat 
mm2 2b<7)®mw&TLx\^-tz#>, ¥f*fvr 

«f« L^tt-ltb- -y ^ T y 7° $ixS i t . * t 

■C. 013 (b) tSrTJJdt. mf»/r2 5S: < 
-ecoKffitc^* Lfe^-f h'«|g« 2 3&1tLXV- 
F 7 1— A 2 7 ^^-f ^' y H±K«B L , Jn»t:«t 9 7 

[005 9] JJLhOidtc, y'j3y)xAl l<?)fl]Br 

Mtfe^tii, %K=mmz& KfBmztitzwwum 
m.mi3X'i>-ox. y'j3y>xAi i^«j»rr^w 

•^xaii tcftSO Wt^^uttt^-h 2 0 tx^f 
>-F-T4fc, WBrf^9^oT^y=3V7x^M 1 

OfcS. ^9-^a^#cf--yT2 5, 2^>cr>nnthm 
Iff® 2 5 a , 2 5ali, tfc#»fc&9\ 
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Ltztf-tX. mtt2 1ZVWiL%:^£ot,zLX>' > J3> 

-)iAll ^ #y h'ttUgJI 2 3 £flJBrfie« 9 

[0060] R9-&3*HFfr?-'9'72 5, 25 

<D*tfa-r 4«»T® 2 5a, 25a j&qDftttSV L 

fliBf s*utffl«(?D^ f wis* 2 3k a*«arH— *> 

#*#^-/T2 50«]Biffi2 5a*^^ 
•f tfv KMHhWi^Si J: ot£Zb t> W5±$tii . 

[006 1) fcLhco^'Jav^x^l loflJBRErSa. 
1114 (a) <£*-fJ:3(C. h 2 0£x* xvf 

yv-tmtX'it. Vtt*£.&9*lgj&bl,timh&i' 
'Jn^x/M ltcJ6£l,$rV**£"C&ofca*. Hi 4 

( b ) C^-TJ: o fc, tt«^- h 2 0 fcx^xny H-T 

•tL CKJOSUfLl 5J-yy3y>iAl l<7)Sim3kK® 
17tfcSB*$-ti:TtJ:v^ i^fijixl 5 £3yfe$-tf4 
^ftkLTli:. PUtfrM 7X7^je*St!l#M 
fl3BrP3£»9(c»oT^i;=iy>x-'M l^Sffil 7tc 
J¥L3T4£kT\ ®Wffi£B9lzm->XisV3>*?x. 
Al 1 tCft^JSB^j- , ?>ii-X.BTXE7lSr^t^i±S^ r& « ? ,^ ^ 

[0 0 6 2] Z^kolz, <!JBrFSiai9<o»jS«, flJSr 
^SS59^oT^U3>">x/M lt^hWtxt 

Tfc<t. mfrxmjg.&<$)mztu-z*mw^-y?°2 5 
z'&izttfx-Zi. -€-lt, i<o«^t:tj^rfc, 

'J3^iai lfcK9tt»tfc*ifctt«i'-h2 0*ffi 
BIO^^H***-*?^, 2 5<Wl»rr 
«I2 5a, 2 5a*>\ 5V^««Lfc*t«5&»^, 

*at^-h2o<o«3RKff->T«iaL"c^<fc«>. 

3>")iAl 103XBB17(C«VLTV^^^H« 
US 2 3 liWNffi 2 5 a ic© T flJKS tti Z k 

^Brt^rv^ptctT^'Jr/v^x/M lStW-f 
KttMSJi 2 3 £ 7 F {;: i 9 WBrT 4 J: 5 ^J§^ fcjfc 

^h.tf. j±*jwcswA<S'y=i>">x'M im/y-i 
x> vwsm 2 3 *®>wf>%&9 iz^xmmti z t 
mmiz&i. 

[0063]^i3, y'jny>>xAll(7)f$*>H<^ 
it, mrf^&9lZ®~)XXh\sXZ£.tZit%<X 
014(b) iz^-tXoiz, W8r¥5m9£m&t 
L£S!l*ll 5#iv 113^x^1 1 c7)ft® 3 k Rffl 1 7 



tizmmtim&tf&i. 

[0064] ttz. 015 ( a ) IZ^k-fX o lz, is>Ja 

>">xai ie>ftmz&tfimm3&mizmwMmim 
1 3tz£&vmrf%m9*m&L* ii3i:mi 5£ 
frnzitxtsmx* mmtxn^tii^m^-yy2 5 

X&K-fiZk tfXZ i . — *\ 015 ( b ) IZTK-tl 
5<,z, v-'Jr7>"7x/M lcvftmztitfimwi 7&® 

izmmammmi 3izamm^&M9t:m^.L. «® 

1 7CStfll S^EBtS-fr-rtJWf. fefy-b2 0^ 
x^x^ Y\,Zi~>xy4 KttMi«2 3 *ft«fi< 

«Jlrt4.rka*T#4. 

[0065] mz, mm>—h2otLx, vy?*? 

mt&&P> TLE-5 0 00 (MS) j £J8»rtfi*& 

<^m»S*fc:o^rKBW&. 01 6 £1*01 7(±, s> 
ya^iAli ort^K^II^JIfiiiS 1 3 4tJJ»r 
^g|59 h 2 0 fcx^xny H 

Ltz&^mnw&z^timmx'h 0 . 0 1 6 ( a ) 

littfrS'- h 2 0(DI^^A7 KMMBMXKIIU 0 1 
6(b) imm>— h 2 0<7)Xdf x>*> F«fr<0*OBL 0 
17(a) imm^- h 2 ocoztz-xjsy K»T8W># 
117 (b)li4m#f772 5»t7?777«f 

[0066] 016 (a) iZ^k-fXoiZ, fefx-h2 
OOxdfXM'^K^itfB-fcV^TJi. isVnv*73.)s 

f-yr2 5<0»l*rr4«Wfffi2 5a, 2 5a«^#LJt 
«JBfc:ft 4 . £^k S . X> YMMM 2 3«4«fll 
Br$ilTV^t\ -eLT, 01 6 (bj^-ri^lc, 

wars'- h 2 o wj£5stzf# ot, r-f h*«igS2 3 

ti3l £ J: d £ LT WBf^SE 9 ^^-o TflJBr 

[0067] ZC7)XoiZLX^m>—b2 0cr,x.^X^ 
V Ytmi^-i k . 017 (a) CSti^t, ^rf? 

4<, £<^)k§. 5V^CItlBILfe^»*f--yr2 5, 2 5 
S<7)«J*i>- h 2 0<7)mt2 1 Jhlcii, ^ HWR 
Ji2 3<0-aJ2 3bjW»<»-3TV^. *Jt. ^fr^- 
772 5 t fttCflJBrSn^r-f h'ffiJUJB 2 30* 
M2 3a(i. ^^ yr2 5cr)flJBrffi2 5aS-amk 
LT^HHI^k^oTV^. ifitciO. 
V2 5<7)®mffi2 5 a*^c7)^ K8MaOl±«^SU L 
*WtCl»±i?ix4. -tLT. 01 7 (b) CStIo 

titzvj #y vmmm 2 3t*ct7?r v -rti z t 
[0068] ^rfc. x> vmmm 2 3mmmB&> 

ttnfrt>%i£ 0 tcnbttk'lzit, 0 1 8lZ7n-ti. 0 
IZ, ^Hztm Lfz*mfa1- y72 5.25 Hl*>ft*>' 
- h 2 0 comt 2 1 ±lc{±y-f # y HttliS 2 3 j6*»4> 
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fcv\ ZtltZi r> , 5mW*cf--yr2 5<^)«BfBS2 5a 

h , zevmmizmm lizm x> vmmm 2 3 ownae 

2 3 a t S:(5(5'-fC^-tt - t **T# & . 
[0 0 6 9] HI 9 (a) CjjcridK. Wti2 

1 &TS U VflflOHJe* 22£3fLT&£ft*i'-h20 
Sr. *<0UV»ffe;«l»i2 2*^tT^U3>">i^M 

1 WKffi 1 7 (cftS 0 W1\ »||HH«tW 1 3 (e J: S«»r 
^£1359 JMUS. 019 ( b ) (c^f i 3 fc. ft 

X\ v 'J 3 x y M 1 £¥®ffcf- 772 5 CflJSf LT 

9 izm^xmRBk < *mth z t immiz%&. 

[0 0 7 0] -f-LT, Stt2 iaVUVfMt«flSJi2 2 
St U*4fi* i'- h 2 0 "J a 1 

l^flJBWStis^Tfc. HI 9t«HLTHWLfci 
ofc. 2 0£x*xrc:xF-f 4«TiT1±. fl] 

Brf3t«9 £ig* t uaWt^^'J 3>"7xyN 1 1 \,zft 
^L^v^-Jt'(f-C^< . H 2 0 l^-T i o tz. ft* ^ 
-h2 0S-xJfXyN'yH-r?) (H20 (b) ) we. ® 
Srf5gSS9£jgrfii: L^fiJixl 5Si/i/ny?xAi i 
cO*ffl3tSffll 7fc(ca»3-frT«>J:V^ (H2 0 

(a) ) . H2 lt^-ridtc. ftfi/-f2 0 

Sx^xyN-yH-r-i. (H2 1(b)) fifte. flJBrfffi» 
9 £1&&k Ltzffltl 15^yy3y7iAH o^ffi 3 
IzwmZitXh t^L (H2 1 (a) ) . sS<,M202 2 
fciSi-.fcdfc:* tt*^-h2 02rxdfXVN-yb'-rs (H 

2 2 ( b ) ) HUtc «BrPS«9 SiBiSfc LteWUx 1 5 
Sy'ja^xAl KOSffil 7l>Z^m^Xi> J:V* 
(H22 (a) ) . 

[0071] 

ftmmvwsijimzxtn^ yjxymmmzirtti* 
itx is-bimvttvzivfc^mfcmi&yj #y 
mm t mzM&Bk < vm*& z 1 a^nec* 4 . 

[Hi ] Wnx«6(=J:*u— T 
JnX4>O^ftS8[O¥ffi0T'£> 4 . 
[ H 2 ] H 1 i^-*-¥3W*S«<Dl I - n fcSriB 

[ h 3 ] 4$dt^mu=ffi & 1^ —wncojmz xzv—f 
mjMmmwmsiir^mmx'i} h . 
[H4] 0 3 1 v - 1 mizm ~> mm 
mx-foz. 

[H5] H3tc^^NWW6«<ov-vait:ia-?feBriBH 
*tfc¥*#*B*tf>¥B0T-fc 4 . 

[07 ] *$m&miz&&u— rtuttrnzx o^Bf? 



0T-&S. 

[H8] *sQft^sstc«-s>i^— rsni^attitti.^- 

[09 ] xmmmi.z&hu— rurMmmwmism 
x-bz. 

[0 1 0 ] *23tiB!RCffi& W-ifJDX^«C «fc SWSt 

[ill] ^OBBIBfcflii^Un^x^oWBWffi 
fciMW- 1. ^^co«3tHT'J) 0 . (a)(i-/'j3y)i 
'NfcftJf t*#ft5 0 WtfefefcttS. (b)liS/'J3 

y ? *wftmzmMmfmi,z x mmf^utm^. 
ztttzvmx'h&. 

[012] *mnam£.*k& >-7 x^o-rowa 

& fc*XO«*BT* 0 , ( a ) tttt*^- h # 
xdf H SftfcttML ( b ) Jift*^- h fcU&Mft 

[013] ^aemCffi&^'J 3>">Jt^<0«3Br*a 
i»9t4fcW)«KBtt 0 . ( a ) ««JBr$ii3t^ 

fzttM. ( b ) l±*N§ft*»7W-f ^> KfflBiSS^- 

[014] ^mmmmizi^^v^y^^^commfrm 

amxh *). ( a ) tt«Brfjefif*iBjSfc U;Stuffl 
^LTv^wkjb, ( b ) mmf'g&Z&j&k Ltd® 

tiWisV3>v*^(Dmmk9mki,z$mi.x^&w& 
x-foh. 

[0i5] imwmiz&h v 3 x^ofljw** 

1= *jft 4 Sy U 3 x / n i: flfflr^ ^gf b 

iCB-C* 0 . ( a ) ttfl»r^jg»£jB£i: LfcffHx* 1 ^ 

'Jny^x^cO^ffiHi'MtTV^*^. (b)liflJK 

[016] *mmmizi&&isv ay^^/s^mmyjm 

*5— hc7)x=if KPHtttt^oWB. ( b ) 

[017] ^NffllCff^ y';3 x ^OflJRfrSc 
CO-H^^JSr^BJ-r 4 fcft<?D«6«E3T* *) . ( a ) lift 
htfoxdf x^N'y H»7»o«QBs ( b ) ti^f*: 
f - •/ rcoe / ^ T -y 7&&>tfmx*$> h . 

[018] :t3tt&BS£tt&s<'>J 3>"7x^cO«BT*ffi 

[019] *mmm.iz<&hisv -ny-v ^>\oy(mmm 
nw,zm>mm\,z&\^xmftim*m&. t Lt>wi 
tmsL L^m^^mm-r^tiufxomx'h 0 , ( a ) j* 
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( b ) liftMis- htf^xjty v Zixtzimx'h h . 

-r & tz^mx-h k> . ( a > imimmMmzi: h ws\ 

[02 1 ] ^mmmmizm^^v^y^^^mmjrm 
^izmiommmiz&^TVjmj'feUzmg.t vtzwux 
tpi, ij a *Jscomw l zm»t&i%&£ffl i ni- h 
(ornxh o . ( a ) imwmmmz x § *m*%M# 

VZiXtzW&X'hh* 



[022] *mtmmiz&&isva>vx/\c?>wmij& 
cD^zmcomtmuzii \ wmi-^^mA t tfzmti 

comx-h ( a ) i±mm$mmmzj: hmwfimtf 
B&ztifz&cDvm. ( b ) immi/- htf^*x^> 
FZtitzDtmx'hz. 

15-iwi. u-mm. 20-m 
-y7\ l-u— rat. p-mxA. 
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